
   

 

 

 

Worldwide Facilities Group 
Remediation Team 
 
MC 483-520-190 
2000 Centerpoint Parkway 
Pontiac, Michigan 48341 

June 28, 2007 
 
Mr. Daniel Patulski, DP-8J 
U. S. Environmental Protection Agency, Region 5 
77 West Jackson Boulevard 
Chicago, Illinois  60604-3507 
 
Dear Mr. Patulski: 
 
RE: AOI 28 Additional Investigation and Summary of Excavation Activities 

13000 Eckles Road Site (U. S. EPA ID No. MID 005 356 621) 
Livonia, Michigan 

  
 
This letter has been prepared to provide documentation of the additional soil sampling and 
excavation activities conducted in Area of Interest (AOI) 28 – Oil Storage Building Yard Area, 
located at the General Motors Corporation (GM) 13000 Eckles Road Site (Site) located in 
Livonia, Michigan.   The Site location is presented on Figure 1.  A Site plan is presented on 
Figure 2.   
 
1.0 BACKGROUND 
 
General Motors Corporation (GM) has completed the corrective measures for the entire Site 
that were described in United States Environmental Protection Agency (USEPA) Resource 
Conservation and Recovery Act (RCRA) Final Decision and Response to Comments dated 
March 13, 2006, document, except for implementation of certain institutional controls which are 
in progress.  GM decided to perform additional soil excavation at AOI 28 to expedite 
redevelopment activities at the Site.  These additional excavation activities were not required as 
part of the Final Decision. 
 
AOI 28 –Oil Storage Building Yard Area  
As discussed in the Current Conditions Report (CCR), the Oil Storage Building Yard Area was 
located north of the main plant and west of the incinerator building.  Various containers of 
production fluids and oil were stored in this area.  Various volatile organic compounds (VOCs) 
have been historically detected in groundwater in AOI 28 above screening criteria.  Although 
these VOCs exceed the Industrial Drinking Water Criteria, groundwater is not used as a 
drinking water source at or in the vicinity of the Site and therefore the groundwater poses no 
unacceptable risks.  Additionally, GM has recorded a Restrictive Covenant for the Site that 
prohibits groundwater use on the Site for any purpose.   
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June 28, 2007 2 Reference No. 12607 
   

 

In February 2007, additional soil data was collected by ASTI Environmental (ASTI) at the Site 
as part of due diligence activities for a potential buyer.  Among the ASTI samples located in 
AOI 28, the sample at AOC-23-4 had a benzo(a)pyrene concentration of 110 mg/kg.  This 
concentration is higher than the concentrations in GM’s RFI data set for AOI 28 and other ASTI 
samples at AOI 28; however, it is not higher than benzo(a)pyrene concentrations in AOI 27, 
which is adjacent to AOI 28.  These concentrations do not pose an unacceptable risk to human 
health.  Nevertheless, GM elected to further characterize the benzo(a)pyrene concentrations in 
this area.   
 
2.0 SCOPE OF WORK – ON-SITE ACTIVITIES 
 
Additional Soil Delineation 
Additional soil samples were collected in AOI 28 to further characterize benzo(a)pyrene 
concentrations around soil boring AOC-23-4.  GM collected 14 soil samples and analyzed them 
for semi-volatile organic compounds (SVOCs).  A summary of additional soil samples collected 
in 2007 is presented in Table 1.  The additional soil sample locations from 2007 to refine the 
benzo(a)pyrene concentrations  are presented on Plan 1, along with all AOI 28 sample results 
collected during the RCRA Facility Investigation, ASTI sampling, and additional soil sampling 
events.  A summary of the analytical results of the additional soil samples is presented in Table 
2.  A data validation memorandum is presented in Attachment A. 
 
As shown on Plan 1, the additional samples collected around boring AOC-23-4 adequately 
characterized the horizontal and vertical extent of the elevated benzo(a)pyrene concentration 
that was found at boring AOC-23-4.  Based on these results, GM decided to excavate soil from 
around this location to facilitate site redevelopment.  Plan 2 shows the extents of excavation  
and analytical results of soil samples representing soil remaining in place following the 
excavation.   
 
Surveying 
Prior to mobilization, the excavation area was surveyed and marked based on RFI, ASTI, and 
additional soil sample locations. 
 
Mobilization/Site Preparation 
Inland Waters Pollution Control (IWPC) mobilized to the Site on June 12, 2007.  Activities 
completed included constructing a haul road and staging area for equipment and trucks. 
 
Soil Excavation 
Soils identified for removal were excavated using a Caterpillar 330 hydraulic excavator on June 
13 and 14, 2007.  The limits of excavation were marked in the field prior to excavation.  Plan 2 
and Figure 3 show the final excavation area and depths.  Excavated soils were transferred 
directly from the excavation into haul trucks.   
 
A total of approximately 996 tons of excavated soils were disposed of at Woodland Meadows 
Recycling and Disposal Facility in Van Buren Township, Michigan.  Analytical results of the 
soil samples representing the excavated soil are presented in Table 3. 
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Verification Sampling 
Post excavation verification sampling was not necessary since the excavation limits extended 
up to the existing sample points both horizontally and vertically.  Analytical results of soil 
remaining in place following the excavation activities at AOI 28 are presented on Plan 2. 
 
Transportation and Off-Site Disposal 
The excavated soils from AOI 28 were managed as “non-hazardous” waste.  The soils removed 
during additional excavation activities were disposed of at Woodland Meadows Recycling and 
Disposal Facility in Van Buren Township, Michigan.  Transportation and disposal information 
is presented in Attachment B. 
 
Backfilling 
The excavation was backfilled on June 14 and 15, 2007 with clean fill imported from Edward 
Levy Co.’s American Aggregate – Bruno Road Plant in Wixom, Michigan.  As the fill was 
placed into the excavation, it was spread by a dozer in approximate 1-foot lifts and compacted.  
Borrow source documentation is presented in Attachment C. 
 
Site Restoration and Demobilization 
All materials, equipment, and supplies brought onto the Site for the excavation activities were 
removed following the final stage of the backfilling activities.   
 
Documentation 
During completion of the soil sampling and excavation activities, a logbook was maintained to 
document all activities completed on Site including weather, personnel participating in the 
sampling and excavating activities, cleanup activities conducted, and other relevant 
information. 
 
Updated Risk Estimates 
GM also updated the risk estimates for AOI 28 to reflect conditions that exist after the soil 
excavation.  Risk estimates for AOI 28 had been calculated based on the GM and ASTI data, 
and were presented in Tables 2, 3, and 4 of GM’s April 24, 2007 letter to USEPA regarding 
assessment of the ASTI data entitled “Assessment of Additional Soil Data Relative to RCRA 
Corrective Action Conclusions”.  These risk estimates have been updated by including data 
from GM’s additional soil samples and excluding the data that represent the soil that has been 
excavated.  The original and updated risk estimates are as follows: 
 

Original Updated
Routine Worker Exposure to Soil via Direct Contact Cumulative Cancer Risk 1E-04 6E-05

Hazard Index 2E-01 1E-01
Routine Worker Exposure to Soil via Vapor Intrusion Cumulative Cancer Risk 4E-06 4E-06

Hazard Index 2E-02 2E-02
Site Redvpmt Construction Worker Exposure to Soil Cumulative Cancer Risk 4E-05 2E-05

Hazard Index 1E+00 7E-01  
 
The largest reduction between the original and updated estimates is in the cumulative cancer 
risk estimate for exposure of routine workers via direct contact with soil.  Details of the 
updated risk calculations for this exposure scenario are provided in Attachment D. 
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LIVONIA

SITE

figure 1

SITE LOCATION 
13000 ECKLES ROAD SITE

12607-40(PATU028)GN-DE003 JUNE 28/2007

NORTHVILLE AND WAYNE, MICHIGAN
SOURCE: USGS QUADRANGLE MAPS;

2000ft10000

Confidential under FOIA

Brad Saunders

Arcadis

Jun 18, 2009 08:02

Confidential under FOIA

Brad Saunders

Arcadis

Jun 18, 2009 08:02

Confid
entia

l u
nder F

OIA

Brad Saunders

Arca
dis

Ju
n 18, 2

009 08:02



LEGEND

SITE BOUNDARY

FENCE

RAILWAY

FRENCH DRAIN COLLECTION SYSTEM

XXX

TREATMENT AREA
GROUNDWATER COLLECTION/

GROUNDWATER COLLECTION/TREATMENT AREA

FILLED

CONCRETE SLAB

FILLED

FILLED

FILLED

HISTORIC PORTION OF FACILITY
NO LONGER PART OF SITE

AOI 28 - OIL STORAGE BUILDING YARD AREA

AOI 28

figure 2
CURRENT SITE PLAN

13000 ECKLES ROAD SITE

12607-40(PATU028)GN-DE004 JUNE 28/2007
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EXCAVATION LIMITS

ADDITIONAL INVESTIGATION - AOI 28
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NOTES:
J - THE ASSOCIATED NUMERICAL VALUE IS AN ESTIMATED QUANTITY
U - PARAMETER WAS ANALYZED BUT NOT DETECTED ABOVE PROVIDED DETECTION LIMIT.
B - THE REPORTED ANALYTE WAS DETECTED IN THE ASSOCIATED METHOD

BLANK AS WELL AS THE SAMPLE

-- PARAMETER NOT ANALYZED FROM SPECIFIED SAMPLE

RESULTS EQUAL TO SCREENING CRITERIA ARE NOT HIGHLIGHTED AS EXCEEDANCES.

R - THE DATA IS UNUSABLE. (NOTE:  ANALYTE MAY OR MAY NOT BE PRESENT.)

SCREENING CRITERIA AND SAMPLE RESULTS ARE COMPARED TO TWO SIGNIFICANT DIGITS.

TOTAL PCBS WERE SUMMED BY ADDING THE POSITIVE DETECTIONS PLUS HALF THE
QUANTITATION LIMITS FOR NON-DETECT RESULTS OF AROCLORS DETECTED ELSEWHERE
AT THE SITE.  IF QUANTITATION LIMITS ARE NOT AVAILABLE, HALF THE REPORTING LIMITS
ARE USED FOR NON-DETECTED VALUES.
COCs WHICH WERE NOT ANALYZED FROM A SAMPLE ARE NOT PRESENTED IN THE
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1,1,2-Trichloroethane 2.7857 840 250000
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TABLE 1

SAMPLE SUMMARY
GM SUPPLEMENTAL INVESTIGATION

AOI 28 - APRIL 2007
13000 ECKLES ROAD SITE

LIVONIA, MICHIGAN

Page 1 of 1

Sample Location Sample ID Area of Interest Sample Date Start End Analysis

SB-28-9 SO-12607-042707-NRS-001 AOI 28 4/27/2007 0 2 SVOCs
SB-28-9 SO-12607-042707-NRS-002 AOI 28 4/27/2007 2 4 SVOCs
SB-28-5 SO-12607-042707-NRS-003 AOI 28 4/27/2007 0 2 SVOCs
SB-28-5 SO-12607-042707-NRS-004 AOI 28 4/27/2007 2 4 SVOCs
SB-28-8 SO-12607-042707-NRS-006 AOI 28 4/27/2007 0 2 SVOCs
SB-28-8 SO-12607-042707-NRS-007 AOI 28 4/27/2007 2 4 SVOCs
SB-28-8 SO-12607-042707-NRS-008 AOI 28 4/27/2007 4 5 SVOCs
SB-28-7 SO-12607-042707-NRS-009 AOI 28 4/27/2007 0 2 SVOCs
SB-28-7 SO-12607-042707-NRS-010 AOI 28 4/27/2007 2 4 SVOCs
SB-28-4 SO-12607-042707-NRS-012 AOI 28 4/27/2007 0 2 SVOCs
SB-28-4 SO-12607-042707-NRS-013 AOI 28 4/27/2007 2 4 SVOCs
SB-28-4 SO-12607-042707-NRS-014 AOI 28 4/27/2007 4 5 SVOCs
SB-28-6 SO-12607-042707-NRS-015 AOI 28 4/27/2007 0 2 SVOCs
SB-28-6 SO-12607-042707-NRS-016 AOI 28 4/27/2007 2 3.5 SVOCs

Depth (ft BGS)

 12607Patulski-28D

June 28, 2007
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TABLE 2

ANALYTICAL RESULTS OF SOIL SAMPLES
GM SUPPLEMENTAL INVESTIGATION

AOI 28 - APRIL 2007
13000 ECKLES ROAD SITE

LIVONIA, MICHIGAN

Page 1 of 1

Area of Interest: AOI 28 AOI 28 AOI 28 AOI 28 AOI 28 AOI 28 AOI 28 AOI 28 AOI 28 AOI 28 AOI 28 AOI 28 AOI 28 AOI 28
Sample Location: SB-28-9 SB-28-9 SB-28-5 SB-28-5 SB-28-8 SB-28-8 SB-28-8 SB-28-7 SB-28-7 SB-28-4 SB-28-4 SB-28-4 SB-28-6 SB-28-6
Sample ID (SO-12607-042707-NRS-): 001 002 003 004 006 007 008 009 010 012 013 014 015 016
Sample Date: 4/27/2007 4/27/2007 4/27/2007 4/27/2007 4/27/2007 4/27/2007 4/27/2007 4/27/2007 4/27/2007 4/27/2007 4/27/2007 4/27/2007 4/27/2007 4/27/2007
Sample Depth: 0-2 ft BGS 2-4 ft BGS 0-2 ft BGS 2-4 ft BGS 0-2 ft BGS 2-4 ft BGS 4-5 ft BGS 0-2 ft BGS 2-4 ft BGS 0-2 ft BGS 2-4 ft BGS 4-5 ft BGS 0-2 ft BGS 2-3.5 ft BGS

Parameter: Units
SVOCs
2-Methylnaphthalene ug/kg 300 U 310 U 400 J 16 J 3200 J 410 J 300 U 1400 U 300 U 2200 J 2000 J 300 U 1400 J 300 U
Acenaphthene ug/kg 300 U 310 U 5100 J 120 J 28000 J 2800 J 300 U 100 J 300 U 19000 J 15000 J 300 U 12000 J 35 J
Acenaphthylene ug/kg 300 U 310 U 15000 U 300 U 120000 U 15000 U 300 U 98 J 300 U 77000 U 41000 U 300 U 40000 U 17 J
Anthracene ug/kg 300 U 310 U 10000 J 240 J 87000 J 9200 J 10 J 310 J 17 J 65000 J 40000 J 300 U 33000 J 110 J
Benzo(a)anthracene ug/kg 17 J 310 U 29000 510 290000 29000 26 J 830 J 66 J 190000 110000 17 J 95000 480 
Benzo(a)pyrene ug/kg 16 J 310 U 29000 500 240000 25000 300 U 930 J 80 J 160000 98000 11 J 85000 460 
Benzo(b)fluoranthene ug/kg 23 J 310 U 37000 640 340000 34000 48 J 1300 J 110 J 230000 130000 36 J 110000 540 
Benzo(g,h,i)perylene ug/kg 12 J 310 U 18000 320 130000 13000 J 300 U 600 J 46 J 85000 49000 300 U 47000 240 J
Benzo(k)fluoranthene ug/kg 8.8 J 310 U 14000 J 230 J 110000 J 12000 J 300 U 520 J 30 J 72000 J 43000 300 U 42000 300 
Chrysene ug/kg 19 J 310 U 28000 510 290000 29000 24 J 930 J 73 J 190000 110000 18 J 92000 520 
Dibenz(a,h)anthracene ug/kg 300 U 310 U 4600 J 72 J 35000 J 3300 J 300 U 1400 U 12 J 23000 J 12000 J 300 U 12000 J 65 J
Fluoranthene ug/kg 33 J 9.0 J 71000 1300 660000 65000 65 J 1800 140 J 450000 240000 43 J 230000 1100 
Fluorene ug/kg 300 U 310 U 3800 J 100 J 25000 J 2700 J 300 U 130 J 300 U 19000 J 13000 J 300 U 9100 J 34 J
Indeno(1,2,3-cd)pyrene ug/kg 9.1 J 310 U 16000 280 J 120000 12000 J 300 U 530 J 43 J 80000 45000 300 U 43000 210 J
Naphthalene ug/kg 300 U 310 U 1200 J 48 J 6900 J 850 J 300 U 1400 U 300 U 4100 J 4500 J 300 U 2400 J 10 J
Phenanthrene ug/kg 16 J 310 U 39000 870 280000 29000 43 J 930 J 72 J 210000 130000 28 J 110000 480 
Pyrene ug/kg 25 J 310 U 49000 900 470000 48000 42 J 1700 110 J 330000 190000 25 J 170000 770 

Notes:
U - Not present at or above the associated value
J - Estimated concentration

 12607Patulski-28D June 28, 2007
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TABLE 3

ANALYTICAL RESULTS OF EXCAVATED SOIL SAMPLES
GM SUPPLEMENTAL EXCAVATION - AOI 28

13000 ECKLES ROAD SITE
LIVONIA, MICHIGAN

Page 1 of 2

Sample Location: AOC-23-4 SB-28-4 SB-28-4 SB-28-6 SB-28-8
Sample Depth: (2-3) (2-4) (0-2) (0-2) (0-2)
Sample ID: AOC-23-4 SO-12607-042707-NRS-013 SO-12607-042707-NRS-012 SO-12607-042707-NRS-015 SO-12607-042707-NRS-006
Sample Date: 2/15/2007 4/27/2007 4/27/2007 4/27/2007 4/27/2007
Sample Type:
Parameter: Units
VOCs

1,1,1,2-Tetrachloroethane ug/kg 50 U -- -- -- --
1,1,1-Trichloroethane ug/kg 50 U -- -- -- --
1,1,2,2-Tetrachloroethane ug/kg 50 U -- -- -- --
1,1,2-Trichloroethane ug/kg 50 U -- -- -- --
1,1-Dichloroethane ug/kg 50 U -- -- -- --
1,1-Dichloroethene ug/kg 50 U -- -- -- --
1,2,3-Trichlorobenzene ug/kg 250 U -- -- -- --
1,2,3-Trichloropropane ug/kg 50 U -- -- -- --
1,2,3-Trimethylbenzene ug/kg 94 -- -- -- --
1,2,4-Trichlorobenzene ug/kg 250 U -- -- -- --
1,2,4-Trimethylbenzene ug/kg 91 -- -- -- --
1,2-Dibromo-3-chloropropane (DBCP) ug/kg 250 U -- -- -- --
1,2-Dibromoethane (Ethylene Dibromide) ug/kg 20 U -- -- -- --
1,2-Dichlorobenzene ug/kg 50 U -- -- -- --
1,2-Dichloroethane ug/kg 50 U -- -- -- --
1,2-Dichloropropane ug/kg 50 U -- -- -- --
1,3,5-Trimethylbenzene ug/kg 56 -- -- -- --
1,3-Dichlorobenzene ug/kg 50 U -- -- -- --
1,4-Dichlorobenzene ug/kg 50 U -- -- -- --
2-Butanone (Methyl Ethyl Ketone) ug/kg 250 U -- -- -- --
2-Hexanone ug/kg 250 U -- -- -- --
2-Methylnaphthalene ug/kg 330 -- -- -- --
2-Phenylbutane (sec-Butylbenzene) ug/kg 50 U -- -- -- --
4-Methyl-2-Pentanone (Methyl Isobutyl Ketone) ug/kg 250 U -- -- -- --
Acetone ug/kg 750 U -- -- -- --
Acrylonitrile ug/kg 100 U -- -- -- --
Benzene ug/kg 50 U -- -- -- --
Bromobenzene ug/kg 50 U -- -- -- --
Bromodichloromethane ug/kg 50 U -- -- -- --
Bromoform ug/kg 50 U -- -- -- --
Bromomethane (Methyl Bromide) ug/kg 200 U -- -- -- --
Carbon disulfide ug/kg 50 U -- -- -- --
Carbon tetrachloride ug/kg 50 U -- -- -- --
Chlorobenzene ug/kg 50 U -- -- -- --
Chlorobromomethane ug/kg 50 U -- -- -- --
Chloroethane ug/kg 250 U -- -- -- --
Chloroform (Trichloromethane) ug/kg 50 U -- -- -- --
Chloromethane (Methyl Chloride) ug/kg 250 U -- -- -- --
cis-1,2-Dichloroethene ug/kg 50 U -- -- -- --
cis-1,3-Dichloropropene ug/kg 50 U -- -- -- --
Cymene (p-Isopropyltoluene) ug/kg 50 U -- -- -- --
Dibromochloromethane ug/kg 50 U -- -- -- --
Dibromomethane ug/kg 50 U -- -- -- --
Dichlorodifluoromethane (CFC-12) ug/kg 100 U -- -- -- --
Diisopropyl ether ug/kg 250 U -- -- -- --
Ethyl Ether ug/kg 200 U -- -- -- --
Ethylbenzene ug/kg 50 U -- -- -- --
Hexachloroethane ug/kg 100 U -- -- -- --
Iodomethane ug/kg 50 U -- -- -- --
Isopropylbenzene ug/kg 50 U -- -- -- --
Methyl Tert Butyl Ether ug/kg 50 U -- -- -- --
Methylene chloride ug/kg 100 U -- -- -- --
Naphthalene ug/kg 500 -- -- -- --
n-Butylbenzene ug/kg 74 -- -- -- --
n-Propylbenzene ug/kg 50 U -- -- -- --
Styrene ug/kg 50 U -- -- -- --
Tert-Amyl Methyl Ether ug/kg 250 U -- -- -- --
Tert-Butyl Alcohol ug/kg 2500 U -- -- -- --
Tert-Butyl Ethyl Ether ug/kg 250 U -- -- -- --
tert-Butylbenzene ug/kg 250 U -- -- -- --
Tetrachloroethene ug/kg 50 U -- -- -- --
Tetrahydrofuran ug/kg 250 U -- -- -- --
Toluene ug/kg 50 U -- -- -- --
trans-1,2-Dichloroethene ug/kg 50 U -- -- -- --
trans-1,3-Dichloropropene ug/kg 50 U -- -- -- --
trans-1,4-Dichloro-2-butene ug/kg 50 U -- -- -- --
Trichloroethene ug/kg 50 U -- -- -- --
Trichlorofluoromethane (CFC-11) ug/kg 50 U -- -- -- --
Vinyl chloride ug/kg 40 U -- -- -- --
Xylene (total) ug/kg 150 U -- -- -- --

SVOCs

1,2-Diphenylhydrazine ug/kg 1160 U -- -- -- --
2,2'-oxybis(1-Chloropropane) ug/kg 1160 U -- -- -- --
2,4,5-Trichlorophenol ug/kg 1160 U -- -- -- --
2,4,6-Trichlorophenol ug/kg 1160 U -- -- -- --
2,4-Dichlorophenol ug/kg 1160 U -- -- -- --
2,4-Dimethylphenol ug/kg 1160 U -- -- -- --
2,4-Dinitrophenol ug/kg 2910 U -- -- -- --
2,4-Dinitrotoluene ug/kg 1160 U -- -- -- --
2,6-Dichlorophenol ug/kg 1160 U -- -- -- --
2,6-Dinitrotoluene ug/kg 1160 U -- -- -- --
2-Chloronaphthalene ug/kg 1160 U -- -- -- --
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TABLE 3

ANALYTICAL RESULTS OF EXCAVATED SOIL SAMPLES
GM SUPPLEMENTAL EXCAVATION - AOI 28

13000 ECKLES ROAD SITE
LIVONIA, MICHIGAN

Page 2 of 2

Sample Location: AOC-23-4 SB-28-4 SB-28-4 SB-28-6 SB-28-8
Sample Depth: (2-3) (2-4) (0-2) (0-2) (0-2)
Sample ID: AOC-23-4 SO-12607-042707-NRS-013 SO-12607-042707-NRS-012 SO-12607-042707-NRS-015 SO-12607-042707-NRS-006
Sample Date: 2/15/2007 4/27/2007 4/27/2007 4/27/2007 4/27/2007
Sample Type:
Parameter: Units
2-Chlorophenol ug/kg 1160 U -- -- -- --
2-Methylnaphthalene ug/kg 1500 2000 J 2200 J 1400 J 3200 J
2-Methylphenol ug/kg 1160 U -- -- -- --
2-Nitroaniline ug/kg 2910 U -- -- -- --
2-Nitrophenol ug/kg 1160 U -- -- -- --
3&4-Methylphenol ug/kg 1160 U -- -- -- --
3-Nitroaniline ug/kg 2910 U -- -- -- --
4,6-Dinitro-2-methylphenol ug/kg 2910 U -- -- -- --
4-Bromophenyl phenyl ether ug/kg 1160 U -- -- -- --
4-Chloro-3-methylphenol ug/kg 980 U -- -- -- --
4-Chloroaniline ug/kg 1160 U -- -- -- --
4-Chlorophenyl phenyl ether ug/kg 1160 U -- -- -- --
4-Nitroaniline ug/kg 2910 U -- -- -- --
4-Nitrophenol ug/kg 2910 U -- -- -- --
Acenaphthene ug/kg 12000 15000 J 19000 J 12000 J 28000 J
Acenaphthylene ug/kg 1160 U 41000 U 77000 U 40000 U 120000 U
Anthracene ug/kg 46000 40000 J 65000 J 33000 J 87000 J
Benzo(a)anthracene ug/kg 150000 110000 190000 95000 290000 
Benzo(a)pyrene ug/kg 110000 98000 160000 85000 240000 
Benzo(b)fluoranthene ug/kg 110000 130000 230000 110000 340000 
Benzo(g,h,i)perylene ug/kg 33000 49000 85000 47000 130000 
Benzo(k)fluoranthene ug/kg 98000 43000 72000 J 42000 110000 J
Benzoic acid ug/kg 11550 U -- -- -- --
Benzyl Alcohol ug/kg 1160 U -- -- -- --
bis(2-Chloroethoxy)methane ug/kg 1160 U -- -- -- --
bis(2-Chloroethyl)ether ug/kg 350 U -- -- -- --
bis(2-Ethylhexyl)phthalate ug/kg 5000 -- -- -- --
Butyl benzylphthalate ug/kg 1160 U -- -- -- --
Carbazole ug/kg 22000 -- -- -- --
Chrysene ug/kg 160000 110000 190000 92000 290000 
Dibenz(a,h)anthracene ug/kg 3000 12000 J 23000 J 12000 J 35000 J
Dibenzofuran ug/kg 5900 -- -- -- --
Diethyl phthalate ug/kg 1160 U -- -- -- --
Dimethyl phthalate ug/kg 1160 U -- -- -- --
Di-n-butylphthalate ug/kg 1160 U -- -- -- --
Di-n-octyl phthalate ug/kg 1160 U -- -- -- --
Fluoranthene ug/kg 400000 240000 450000 230000 660000 
Fluorene ug/kg 12000 13000 J 19000 J 9100 J 25000 J
Hexachlorobenzene ug/kg 1160 U -- -- -- --
Hexachlorobutadiene ug/kg 1160 U -- -- -- --
Hexachlorocyclopentadiene ug/kg 700 U -- -- -- --
Hexachloroethane ug/kg 1050 U -- -- -- --
Indeno(1,2,3-cd)pyrene ug/kg 37000 45000 80000 43000 120000 
Isophorone ug/kg 1160 U -- -- -- --
Naphthalene ug/kg -- 4500 J 4100 J 2400 J 6900 J
Nitrobenzene ug/kg 700 U -- -- -- --
N-Nitrosodimethylamine ug/kg 1160 U -- -- -- --
N-Nitrosodi-n-propylamine ug/kg 1160 U -- -- -- --
N-Nitrosodiphenylamine ug/kg 1160 U -- -- -- --
Pentachlorophenol ug/kg 2800 U -- -- -- --
Phenanthrene ug/kg 180000 130000 210000 110000 280000 
Phenol ug/kg 1160 U -- -- -- --
Pyrene ug/kg 450000 190000 330000 170000 470000 

Metals

Cadmium ug/kg 1600 -- -- -- --
Chromium Total ug/kg 54000 -- -- -- --
Lead ug/kg 98000 -- -- -- --

PCBs

Aroclor-1016 (PCB-1016) ug/kg 330 U -- -- -- --
Aroclor-1221 (PCB-1221) ug/kg 330 U -- -- -- --
Aroclor-1232 (PCB-1232) ug/kg 330 U -- -- -- --
Aroclor-1242 (PCB-1242) ug/kg 330 U -- -- -- --
Aroclor-1248 (PCB-1248) ug/kg 1100 -- -- -- --
Aroclor-1254 (PCB-1254) ug/kg 330 U -- -- -- --
Aroclor-1260 (PCB-1260) ug/kg 2300 -- -- -- --
Aroclor-1262 (PCB-1262) ug/kg 330 U -- -- -- --
Aroclor-1268 (PCB-1268) ug/kg 330 U -- -- -- --
Total PCBs ug/kg 3400 -- -- -- --

Notes:
U - Not present at or above the associated value
J - Estimated concentration
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TABLE 4

EXCAVATION LIMITS
GM SUPPLEMENTAL EXCAVATION

AOI 28
13000 ECKLES ROAD SITE

LIVONIA, MICHIGAN

Page 1 of 1

Excavation 
Location

Easting 
Coordinates 

(X)

Northing 
Coordinates 

(Y)

Excavation 
Depth       

(ft BGS)

EXC-1 13377075.07 321777.92 2
EXC-2 13377151.81 321778.35 4
EXC-3 13377210.73 321744.19 2
EXC-4 13377210.77 321724.13 2
EXC-5 13377180.83 321742.59 4
EXC-6 13377135.66 321723.94 4
EXC-7 13377121.84 321756.15 4
EXC-8 13377074.84 321761.8 2
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12607Patulski-28D

ATTACHMENT A

DATA VALIDATION MEMORANDUM
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ATTACHMENT B

WASTE MANIFESTS
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TABLE B.1

SUMMARY OF NON-HAZARDOUS WASTE SHIPMENTS
AOI 28 ADDITIONAL EXCAVATION ACTIVITIES

13000 ECKLES ROAD
LIVONIA, MICHIGAN

Date
Manifest 

No.

Est. 
Volume 

(yds) Trucking Co.
Weigh Ticket 

Volume (Tons)
6/13/2007 191572 40 Farmer & Underwood 42.2
6/13/2007 191573 40 Farmer & Underwood 48.55
6/13/2007 191574 40 Farmer & Underwood 52.97
6/13/2007 191575 40 Farmer & Underwood 59.04
6/13/2007 191576 40 Farmer & Underwood 50.58
6/13/2007 191577 40 Farmer & Underwood 49.3
6/13/2007 191578 40 Farmer & Underwood 47.67
6/13/2007 191579 40 Farmer & Underwood 48.02
6/13/2007 191580 40 Farmer & Underwood 48.32
6/13/2007 191581 40 Farmer & Underwood 47.99
6/13/2007 191582 40 Farmer & Underwood 43.77
6/13/2007 191583 40 Farmer & Underwood 40.81
6/13/2007 191584 40 Farmer & Underwood 48.66
6/13/2007 191586 40 Farmer & Underwood 51.58
6/13/2007 191587 40 Farmer & Underwood 47.23
6/13/2007 191588 40 Farmer & Underwood 45.13
6/14/2007 191589 40 Farmer & Underwood 47.41
6/14/2007 191590 40 Farmer & Underwood 46.46
6/14/2007 191591 40 Farmer & Underwood 43.94
6/14/2007 191592 40 Farmer & Underwood 42.11
6/14/2007 191593 40 Farmer & Underwood 44.44

Total (Tons): 996.18
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12607Patulski-28D

ATTACHMENT D

HIGH-END ESTIMATES OF CUMULATIVE CANCER RISK AND HI
FOR ROUTINE WORKER EXPOSURE TO SOIL VIA DIRECT CONTACT AT AOI 28
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Attachment D: High-End Estimates of Cancer Risk and HQ for Routine Worker Exposure to Soil via Direct Contact at AOI 28
General Motors Corporation - 13000 Eckles Road, Livonia, Michigan 

Chem 
Group Chemical CASRN

Carc 
Class A

na
ly

ze
d

D
et

ec
te

d

Soil Conc6 

(mg/kg)

MDEQ 
Backgrd
(mg/kg)

RBC 
TR=10-5 

(mg/kg)

RBC 
HQ=1

(mg/kg)
Cancer

Risk HQ
VOC 1,1-Dichloroethane 75-34-3 SC 31 1 4.30E-02 8.00E+02 5.4E-05
VOC Methyl Acetate 79-20-9 20 4 3.60E-02 1.43E+05 2.5E-07
VOC Methylcyclohexane 108-87-2 20 1 1.00E-02 2.11E+03 4.8E-06
VOC Methylene Chloride 75-09-2 B2 31 5 6.70E-02 1.01E+02 4.96E+03 6.6E-09 1.4E-05
VOC Tetrachloroethene 127-18-4 C-B2 31 3 8.20E-01 1.46E+01 6.26E+02 5.6E-07 1.3E-03
VOC Toluene 108-88-3 ID 31 1 1.60E-02 9.97E+02 1.6E-05
VOC 1,1,1-Trichloroethane 71-55-6 D 31 5 4.40E-01 3.09E+03 1.4E-04
VOC Xylenes (total) 1330-20-7 ID 31 1 2.70E-02 3.65E+02 7.4E-05

SVOC Acenaphthene 83-32-9 29 10 5.40E+00 1.74E+04 3.1E-04
SVOC Acenaphthylene 208-96-8 D 29 2 9.80E-02 8.39E+03 1.2E-05
SVOC Anthracene 120-12-7 D 29 12 1.90E+01 2.26E+05 8.4E-05
SVOC Benzo(a)anthracene 56-55-3 B2 21 14 1.25E+01 2.79E+01 4.5E-06
SVOC Benzo(a)pyrene 50-32-8 B2 21 14 1.02E+01 2.87E+00 3.6E-05
SVOC Benzo(b)fluoranthene 205-99-2 B2 21 14 1.22E+01 2.68E+01 4.6E-06
SVOC Benzo(g,h,i)perylene 191-24-2 D 29 14 1.80E+01 2.25E+04 8.0E-04
SVOC Benzo(k)fluoranthene 207-08-9 B2 29 15 3.00E+01 2.86E+02 1.0E-06
SVOC Biphenyl 92-52-4 D 8 1 5.80E-01 4.40E+04 1.3E-05
SVOC bis(2-Ethylhexyl)phthalate 117-81-7 B2 19 2 5.30E-01 1.76E+03 1.76E+04 3.0E-09 3.0E-05
SVOC Carbazole 86-74-8 B2 19 5 7.30E+00 1.12E+03 6.5E-08
SVOC Chrysene 218-01-9 B2 29 18 5.20E+01 2.56E+03 2.0E-07
SVOC Dibenz(a,h)anthracene 53-70-3 B2 21 6 1.18E+00 2.88E+00 4.1E-06
SVOC Dibenzofuran 132-64-9 D 19 3 2.50E+00 1.31E+03 1.9E-03
SVOC Fluoranthene 206-44-0 D 29 22 1.40E+02 2.70E+04 5.2E-03
SVOC Fluorene 86-73-7 D 29 9 5.20E+00 1.79E+04 2.9E-04
SVOC Indeno(1,2,3-cd)pyrene 193-39-5 B2 29 14 1.60E+01 2.88E+01 5.5E-06
SVOC 2-Methylnaphthalene 91-57-6 ID 29 5 4.10E-01 1.31E+02 3.1E-03
SVOC Naphthalene 91-20-3 C 29 5 1.20E+00 1.03E+02 1.2E-02
SVOC Phenanthrene 85-01-8 D 29 18 6.90E+01 1.62E+04 4.3E-03
SVOC Pyrene 129-00-0 D 29 21 1.60E+02 2.07E+04 7.7E-03
PCB PCBs (total) 1336-36-3 B2 19 4 9.60E-01 7.15E+00 1.44E+01 1.3E-06 6.7E-02

INORG Arsenic 7440-38-2 A 11 11 3.90E+00 5.8E+00 2.72E+01 4.39E+02
INORG Barium 7440-39-3 NC 11 11 1.20E+02 7.5E+01 1.43E+05 3.1E-04
INORG Cadmium 7440-43-9 B1 19 19 3.10E+00 1.2E+00 1.86E+04 1.33E+03 1.0E-09 1.4E-03
INORG Chromium III 16065-83-1 D 8 8 2.68E+01 1.8E+01 3.06E+06 2.9E-06
INORG Chromium VI 18540-29-9 A 19 16 2.35E+01 2.79E+03 5.83E+03 8.4E-08 4.0E-03
INORG Cobalt 7440-48-4 B1 8 8 3.10E+00 6.8E+00 1.20E+04 1.51E+04
INORG Copper 7440-50-8 D 11 11 3.15E+01 3.2E+01 8.17E+04
INORG Lead 7439-92-1 B2 19 19 5.90E+01 2.1E+01
INORG Manganese 7439-96-5 D 10 10 1.20E+03 4.4E+02 4.95E+04 1.5E-02
INORG Mercury 7439-97-6 D 11 4 2.90E-02 1.3E-01 5.36E+01
INORG Nickel 7440-02-0 A 10 10 3.02E+02 2.0E+01 1.40E+05 4.09E+04 2.0E-08 6.9E-03
INORG Selenium 7782-49-2 D 11 6 2.75E+00 4.1E-01 1.02E+04 2.3E-04
INORG Vanadium 7440-62-2 8 8 1.10E+01 1.43E+04 7.7E-04
INORG Zinc 7440-66-6 ID 11 11 1.36E+02 4.7E+01 6.13E+05 1.5E-04

Sum: 6E-05 0.1

Notes:
1 Only detected chemicals are shown.
2 This evaluation is based on all soil data collected at AOI 28 through April 2007, except for AOC-23-4 (0-3 ft), SB-28-4 (0-4 ft), SB-28-6 (0-2 ft), 

and SB-28-8 (0-2 ft) which have been excavated during the AOI 28 investigation.
3 Cancer risk and HQ are calculated using concentrations in excess of background.
4 Lead is evaluated using an EPA criterion based on blood lead modeling, and therefore, has no cancer or HQ calculation.
5 Chromium (total) results are excluded from this evaluation where there are speciated Chromium VI results available;

otherwise the Chromium (total) results are evaluated as Chromium VI.
6 All concentrations are the maximum detected, except the concentrations in bold are 95% UCLs calculated using all-depth soil data 

collected at this area.
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